External validation of scoring instruments for evaluating pediatric resuscitation.
Although many methods have been proposed to assess clinical performance during resuscitation, robust and generalizable metrics are still lacking. Further research is necessary to develop validated clinical performance assessment tools and show an improvement in outcomes after training. We aimed to establish evidence for validity of a previously published scoring instrument--the Clinical Performance Tool (CPT)--designed to evaluate clinical performance during simulated pediatric resuscitations. This was a prospective experimental trial performed in the simulation laboratory of a pediatric tertiary care facility, with a pretest/posttest design that assessed residents before and after pediatric advanced life support (PALS) certification. Thirteen postgraduate year 1 (PGY1) and 11 PGY3 pediatric residents completed 5 simulated pediatric resuscitation scenarios each during 2 consecutive sessions; between the 2 sessions, they completed a full PALS certification course. All sessions were video recorded. Sessions were scored by raters using the CPT; total scores were expressed as a percentage of maximum points possible for each scenario. Validity evidence was established and interpreted according to Messick's framework. Evidence regarding relations to other variables was assessed by calculating differences in scores between pre-PALS and post-PALS certification and PGY1 and PGY3 using a repeated-measures analysis of variance test. Internal structure evidence was established by assessing interrater reliability using intraclass correlation coefficients (ICCs) for each scenario, a G-study, and a variance component analysis of individual measurement facets (scenarios, raters, and occasions) and associated interactions. Overall scores for the entire study cohort improved by 10% after PALS training. Scores improved by 9.9% (95% confidence interval [CI], 4.5-15.4) for the pulseless nonshockable arrest (ICC, 0.85; 95% CI, 0.74-0.92), 14.6% (95% CI, 6.7-22.4) for the pulseless shockable arrest (ICC, 0.98; 95% CI, 0.96-0.99), 4.1% (95% CI, -4.5 to 12.8) for the dysrhythmias (ICC, 0.92; 95% CI, 0.87-0.96), 18.4% (95% CI, 9.7-27.1) for the respiratory scenario (ICC, 0.97; 95% CI, 0.95-0.98), and 5.3% (95% CI, -1.4 to 2.0) for the shock scenarios (ICC, 0.94; 95% CI, 0.90-0.97). There were no differences between PGY1 and PGY3 scores before or after the PALS course. Reliability of the instrument was acceptable as demonstrated by a mean ICC of 0.95 (95% CI, 0.94-0.96). The G-study coefficient was 0.94. Most variance could be attributed to the subject (57%). Interactions between subject and scenario and subject and occasion were 9.9% and 1.4%, respectively, and variance attributable to rater was minimal (0%). Pediatric residents improved scores on CPT after completion of a PALS course. Clinical Performance Tool scores are sensitive to the increase in skills and knowledge resulting from such a course but not to learners' levels. Validity evidence from scores for the CPT confirms implementation in new contexts and partially supports internal structure. More evidence is required to further support internal structure and especially to support relations with other variables and consequence evidence. Additional modifications should be made to the CPT before considering its use for high-stakes certification such as PALS.